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Abstract: 

PURPOSE: To obtain a head mounted display type display device provided with a line-of-sight 
detection system where video information displayed on a display means is controlled based on 
information on the line of sight of an observer. 

CONSTITUTION: This device is provided with an observation system for observing the virtual 
image of the video information by guiding the video information in a visible area displayed on the 
display means 4 to the eyeball of an observer without forming an image halfway by the use of an 
optical system having a reflection surface; and a line-of-sight detection system for detecting the line 
of sight of the eyeball of the observer 101 by the use of a signal from an image pickup means by 
making non- visible light from a light source means 102 incident on the eyeball of the observer, 
allowing the reflected luminous flux from the eyeball to pass through a part of the optical system, 
and then guiding the light to the surface of the image pickup means by an image-formation optical 
system 8 provided independently of the optical system. Then, the video information displayed on the 
display means 4 is controlled by utilizing the video information from the line-of-sight detection 
system. 
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1 

&\&m^<z>mu&m*mm^T&ft^mz3k^-$-z> 

K»B**l/TV>5 1: t t»iiT5ll3jW 1 Oflitt 

MIBB3] ME:/'JXA#ttflHB«SWr«*U 
fc9Mft«B^S©ftjfc£AI*ffl£9A»3i*, RAttffi 
*6©Jt**fi***L&BBT£E»S-a\ ttttB* 
60**ftft*ft*l/fcE3iB"CE»S'a-ft:*. &li&K© 
-S8<fc D ffiifi £ ttTBBBwEBfcBite IT v>*> c t s 

[»3jttB 4 ] itiiie^'J XA#©fWffiXtt/RmHMte 

*»#«3©B«atiBS*#b;fc*;KBB. 

XA#©'>fc < £ fc-ffit^-r * n-f y £ 5 

ufc«fcWEa«»a*©tn»3e**fc<i3ti/T^* z. 
t zftmt-r « mxm 2 ©a«am*£W ufcsg^g 

*K**LT*»S;iiS«MtiT*B*B2©»«BtB 
[B#»7] itre*6«3fc*J&©tfrlHBB#©BJ*a>S 
0. 0 2< I 5 I <0. 1 8 

& c t 1 ©a«a 

[B*B8] iJIB^'JXA«:©itrffi©ffi]S^IC*JW-5 
SiS8»f®©»iiai:IS^©^*fta:Sit-CK«i)ffi©®]S^S 
BSBi©ftTa«* a £ 

I a I £2 0° 

[B$B9] Bjft*RTB*an&»J»«©BB«« 
*R»Bft*rT*3fe***Bt»TBBB©B*fcB*» 

«$-&ric*jtuTK8*«wffi©ai«&«s-r*«s?* 

t, KBB#©B3UC#»^a*>&©#»JB*t«:Alt;* 



(2) *$0B¥8-5O256 

2 

it, ttB*fcS©R»3tt**tt***©-««^U&* 
IC. B3^*&t*tt&icBitfe£B5&&M;:.I:QaB ! ? 
RB±fcB3fcU KB»#aa>S©fl^«:fllV>TBBB 

#©ia«©fi«attm-r<&«i»*ftm*tK«7n^©ic8fe 

«5R*RfcB;R'J-*ftaW«*«W UTV»* C t 

[B*b 1 0 ] m^a-e^ $ pj««©e*S!it 

* £ffl »r» TBBBOBBfcBJfc LTKlft«1iNB©«*B 

grrsBS&t. »«fK#©KU5tc3tje^a^s©*^i 

TOSAItSt, BBB0>&£tt3ftlE*K3£4tS©-8 

©«^£ffl^TB«B#©BJ*©a«*atH-rsa»a 

BBjR*RfcBjR-r*BBB«*MBL&J:&ftBB& 

emmiii] *jft#RTB*snfc*ra«©Baw 
*m&-rzmm%t, &mmm<Dmmz%m^mfr*># 

U»Jfc*Atfaii\ BBtt*&©£tt%££K%4tB© 

-«&^bfcmtc»«^affi±tc*^L,. bbb^r* 

6©B***flIV>TBBBB©E«©a«*«Hi-i-*a» 
Bm*i*BW-. ttaBBffl*Jl>6©a««**«Bl/ 
TBB«*»fca*-i--6BB«BftB« Ufc £ £ 
tr*aBBffl3R«WUfcBSBB. 

M*ii2] fltriea«s«i±i*i4. fjie^**t«3S 
30 &cBW&Ba3t¥**m*r*ni*»ai-r*BB 
1 ©a«aa*a^rbfc^SB. 

Bf*EBBT**Ci«»Bi"J-*B*Bi l©a»a 
HHftSffU&RiRBfi. 

[»*si4] £CT¥aT&jRsnfcRra«©£BB 

«*RtfB**T*«*»ftBV»TBB«©BBK:B# 
UTBl*«fil$8©«£BB-r-5BB*£> BBB«©B 

Bc*B*a*>6*flia**ABa*. bbbu»6©b 

»tt*£&#*£©-g&£:frL;fc&»::. K3t¥*£»4S* 

40 ftfcBtffc»a#**fcj:oaa^BH±»;:B3feu m 
««^ a*> e. ©m^^ffl ^TBBB#©HBs*©a»&a 
ur*aBBifl*i*Bw-, Ra»am*^6©a»« 

«*«BLTBR*#»K«jS"r-5BBB«*MWU 
ttBB3t*»©BBB#©B3»* 5 BBBB^OBB 

0. 0 2< I 0 I <0. 1 8 

tfcs&frsssje-rs c £*#»£-rsa«a«ta**^r 

[!S^3B15] BBB1. 9. 10. 1 1XH14IB 
50 «©a»«m**WUit^BB*ffl^fcc:£«WBt 
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(3) 

3 

•fZ'sy FTs/XTVxXU-fgB. 
[0 0 0 1] 

bbchu mzisn&t&m (««#) ©uwicgsL 
%ommzmxLT®&»mmzm&-rzz. * \z ufc, 

WeBB«**B*UTB»fai6K. BBBWBS iff 

5. 
[0 0 0 2] 

[«£*©««] ft*.*: 0ti9ffl«II8# («£#) cDgaffitc 
B»UTBw#RK«jftbfcBB««*«*#©E»K: 

©±3£BjSBBK:»««tH*. VSa**#WRlsT 

»«&BA#rt©M. mmvm mm s«g?#©igss a? 
*mr*j:5cufca««ffl*ftRtt, B««BtH*T- 

0170 9^<nraas4nTv»*. 

[0 0 0 3] Hli«TttCRT§0^faT**an 

&BB«w«»B*Ti*»Bffifc»BStt, tti&it 
bb icbb s sasjaeg* ltbb-t * <t 

BftKtt. B3ttB*&©#n#*K3fc*»©-«*«« JO 
ts7WMr<DH*KAat«*?fr>&. -tUTESlWS© 
£Mft3fc£&:ft#&©-|fl£#fttt£jgjIU "BJSiftS: 
Eltt*^ £ n-f y * 5 ^-fcfrLTBBB^WiC 
»*U R«BsrF*>S©HirtB^£fflV>TKI*©B» 

<»*) SBBl/TV**. 

[0 0 0 4] 

[»^»ftlx«fc3fr«)«)a] HBCAyF79>h 
B«UTfflA«lCB^*©TBB£#a*/hffl«»T** 
[0 0 0 5] ffii£©4SRI¥3 - 1 0 1 7 0 9^4iWC« 

sgan-c^sBBK^Ttt, jSw^ars^snfcB* 

BBBft-BBBStt* 15fc»B3!r5t©3fc***«V»T 
£©fc»BBBHmfctt*MI©il8B*J&^Bifc 
a a*. jt^*^*t««tfl;U, B£*©JaSk:g»-r& 

[0 0 0 6] #58gitt'\y Hv-J^Hf-f XXU-0?© 
BiRBfifc*tt*Bjj«¥RTBiRan;fcBB««ftBB 

r i>i^ t *©-«fc»tt*«»«©»»*Bttrt-* 

a«*tH»©«**BWc:Rj£r*;rfci;:J:D. gB£ 50 



4$M¥8-5 0 2 5 6 

ct*»r**a»BHi#**L&a«ttB©ffl«*iw 

if*. 
[0 0 0 7] 

[RB£#ife-r*ft«>©#e] #SSfJH©SI«8t&aj&£*r 

(1-1) Rw¥RT£K3nft:?J£tt©&BB««£ 
JtHt*r-53t***BV»r«asB©R3»K:jfc't'itBa 
*r L TttttBB ffl©ffi«?&BS-r ^1$^ . 
K«BB©BBfc>fc»^Ra»S©#*IBJfcftAWS'*. 
ttK»*&©E»3te*SH0fc*»©-Bft4l"l,&«lC, 

r*** & nasc c r tt fc»B3t*» \z*. k> bb^r® 

±fc**IEU ttRB7R*&©fi*£Bt>TKttR«© 
B«©Btt«BtUr«fflBBtU9R2:«R^. RSiiS&i&tij 
6©BBBB*«IB UT»Bw#RtcB«f-5«fcB 

[0 0 0 8] WtC, ( 1 - 1 - 1 ) BflB^ffttmEB 

ST LfcMMHR* e> ©3tm<&B«#©aai*(c 

[0009] (1-1-2) H&BX'J XAttteB&teSl* 
f*R-e»w UfcRtilfr 6 ©#J&£AttH J: 0 A»3 

•a-. KA»M*&©#j|t«fl*ft*ufcmiB-e*KBs 

tt, KMffi*^©3t*&tt**WUfcCflB-CKitaii-fc 
Kfttffi©-»J:0aaa*T«BB©B3»fcill*U 

[ooio] (i - 1 -3) a&e^'jXAttcMBXtt 

[0 0 11] (1-1-4) «BB©B»a»S©EW3te 

Mzmm-Jv x&ft<D'Ptsi< th-miL-y-i va-i 

5 ?-B«ftLfc&CmeaflMtt*©B*%¥«£« 

[0 0 12] (1 -1 -5) ««*©BB*»6©S»3t 
*Sr^-f * n-f y * 5 ^--MSrt-LifcBCttEaBBtH 
B©ttB3fc*BKB#l/T^<&ili:. 

[0013] d-2) B^RTB^aftfcniaB© 

RB«B*E»ffi«#f *3fc***«v>T«RB©RB 
fca+BBS-tt-rc«3fcLTBBB««©BBft«Bf 
2>BB*£. BRRB©R&£3tiB?ft*>&©#?TR3fe 
S:Afta-B-. RK35*a>S©ES*3fcJfc£R3fc¥*©— 6SS 
fl-b&BC BBt*»tttaJtlc«»tfclSB3tt*»R:± 
DRB*ftffi±fcB#U tt»B#R*» &©«**£« ^ 
T&«B#©E#©B»£Bm"f*B«Bm*i&£jS 
#«KBB««ftBWr*B«B««B#RtS*U. 
B*BB«ftB^R ttKBBBa **» 6 ©aSitf 38 K S 
■^V»TBB«#BCBwr»ttB««*«!BiUTU»*C 
fcSrErBfcUT^-S. 

[0 0 14] (1-3) 3*jRWcas*«*lfc?r««© 
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(4) 

5 

Stt^*£m>T«££©lgE£IC*7£bT&l&l*fS$B© 

©-Wfc^bfc&t;:. »«#affi±icaijtu. 

a^S©fI^£m>TK«£^©BI#©&«S:fcaJT-5 
[00 15] (1-4) *ififCS^4nfc?[i«0 20 

$a©#£«i!S-rsfi8&£. ttss&oisttizjtiB^et 

**©-*ft^bfc«lCjMl^RlH±lcW>l£L.. tit** 

*a»»ai*t*«w. s©«iBti»$B* 
[0016] #tc, nummmmmmt. me^s&a a? 

X ft K <t 0 BifrTJ 5 B tiSltST* £ C t £*MK 
fcbTV>S. 

[0017] (1 - 5) ^#ST?*^*nfcBl««© 

?©as3»K3tiB*a*>6#BTS^*A8ta-a-, Kiasa* 

U K»«^S^6©«^*fflV»TKSJS#©aS«©« 50 

©i!SS!f&^S/3tbfca:^ 
0. 0 2< I /3 I <0. 1 8 

[0 0 18] 

[&KM Bl, H 2 »4*»W©**« 1 IC«*WR* 
<fc8$&ffl^©tt?S£^-fSgBiSraiaT<fe£. 0 3tt0 
2©ggB¥®0-CS3. 04. H5tt*£9ie«a#0!> 40 

[0019] H>t>, i o utmam, 4\tm^m-v$> 

0 iUtn*7«» 6J« 0 Ua«0(fc«fiHBft*w bT 

SSfS4IJCD-ROM10 5^tft*^7 

1 0 6 9®*{MMR(Rtt¥R*&0@*l:S:toT&flt 
«f«e«jRLT^*. 1 0lijS9i©¥fT i l z ffiSi«k0j££ 

#¥«wt»d, -^©rtgfi'tthr-Axyj y^-tt 



4$S!¥8-50 2 5 6 
[0 0 2 0] 3tt^'JXAfl:-e»0, h-Uy^*«ffi 
98©¥BBXttffi^£#b;fcffi«fcDfiR£&®6. yjXA 

#3 +fctt»tfc¥a»xtt«iHfiif© i — u vzmm 

iDfi£-5Q3S2. ^l/TAWS5*tbTV^. 104 

of»<t*i> t*d. dnii&j&f SIgSfcl 0 3© 
3tl*t-»bTV>«. £*¥§t4*&H*l 0 3 ICSS 

»*W9rt-*«****lJ*bTH*. 1 0 2liXjB¥S 
■C* 0 . 10 1 ©BBS* 10 3 ©^iSISr^ttl-r-5^ 

IcEJ* 1 0 3 \Z»9Wt WSJ&lt, «8 8 0nmft 
5S) SiSbtbTH*. 

C0 0 2 i] 8tiJ6»3t^* m&vyx) -v&o. Si 

2 tC^-T <fc 5 IC3tiS¥a 10 2i^ ©#^7t&«»# 1 
0 1©K»1 0 3fcJIBItbfc£#, &IS$1 0 3©ft& 
*» 6 ©Kt«fc lC«k SftBIKttffc t «?L*©il8«tfcR3s?£ 
y»JXA#:3 tJt^ffi*J 1 oro^i'D'fy^S?-! 
7 *?>bTC C D^©j««!5!lT 9 ffi±»Cite«bTV»-5. 

i(s«i^>X8 lass^a 4 <D&»mmv>&»*m&-r « 

WRJRtliaStKttltTH*. #iSi#ai 0 2*>S©E 

stioi ©bsi* i o 3 ©a«sjftffli--5ffl««iaijs* 
«ttta*©#gai£Kjrr-&;:£fc.k»5. 2o©s*ffl 

^fct*©3t^JR^©/hS!fl;?fe«SCbTV»5. 
[0 0 2 2] 5fcKHl*JBl»TStjft*R4K3BRb&lfe 
«filS©*«!S«S-rsSgEJS(C^V^T!«Bjr5. 

(«JSi3feJfO 1 0 ©*W D-f y * 5 y-ffi 

7 *fiaa-e-7"J XA#3 lC-t©A#tffi 5 «fc DiAtT 
H*. *bT^'JXA^3©SiaiT^Sft$-B-fcmtC 

ia® 2 bratiffi i eass-fr-cmec* 1 0 1 

©IBS*1 0 3K*3fcbTV»*. HCt«iffil. G3S2 

bfc&{S«$8£&4'iMi#£tt*;:<tfc<. JW&l#:i|g« 
ffi*»tt-ricK8fe«fi}«©ril#*««#l 0 1©S575K 
^*bTV>£. 
[0 0 2 3] Jl©J:5fc**lt«Ttt««***i*^-f 

^«kO*^b, cn»'«k l 0 lttttMMMie 
G3®2S:¥i8jaffi. ^ffi6^Sja®tb, ^ffi6©ft^ 
a4©i*«««©««t£S[WWlCfi«bT}!X7JSI^- 

mm-vm-mm t b-rssrr s * 3 tc b r t> a 

[0 0 2 4] *5llfi«|©»S*?«, 04^>0 5»C^-T 

&?\zmmmi 0 lmxMCD-ROMi 05^ 

tfx^*^7 1 0 6^©lfc«f*8#t&#a*>6©lft«W 
4 KaKRf*BK. aSSttWJST^^nfc 
«^#©IS«©a«9ti?®€:f iJffl bT. « A tf h 7 * 
(Kf**^7©»jat*3t) . ifX-A (a 
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(5) 

7 

»£«!©««*«««»:«*) . x-ab«j maa-csn 

WTO (83^ XKDtf, ^©flUBlSrbT 
[0 0 2 5] *lCl§J2S:fflHT«g£gl 0 1 ©Bgl* 1 0 
?il0 2 SW^fl-ftTSgl^ 1 0 1 ©IS8* 103S 

a# 3 ©ffiffii ias2rKtt$-e:Tfltrsi 10 

-Z-ZKm-Zmzmz. Alt® 5 £DftffibT5£^SB#l 
OKWttbT^.5. -ebT^aP^l 0©y-f^D'f 
f 5 9-flH7TE»S-B\ *t»T3t*»»l OCffilO 
a TfSit $ ttfc«l;:l3<t U >X 8 K «fc 0 ft#3js^ 9 tc 

[0 0 2 6] Cil-Ctt«U>X8ttWd**«Mt*-r7 

ffiSijg^ 9 |f±lcH* 1 0 3 COftKKWSi^aTL^WBS 

#1 0 3i:ht5«smutv><5. tLx&mmm^ 

9*^<7>m^*ffl^TIHJ*l 0 3C0a*SttfflLTH a? 
•5. 

[0 0 2 7] *£JKfflC£ft£B*©8*©*tU£&& 
bTtt, WAtf*fflBU**$fcfc**L&1*BI¥ 1-27 
4 7 3 6#&*B4>1$B!JF3 - 1 1 4 9 2#^ffl^T§B^ 
bfcjSftt&JBtvrns. 

[0028] (A> , <b) \t^mmm-cm^x^ 

•5^UXA«:3©Ilg?»fHEIT»<5. 13 6 (A) , 
(B) TUyj XA# 3 t l/Tffl^fc«^Si 

^6M*Jc5§bfc3t^4a»7 r, JXA^3©Altffi5* 

G3M2(CA#t^a4 3««TTrEit*tfttHl J:D»ta 
[0 0 2 9] S9ffil«ft^€;WL-T*3D. -ffiTf^Ett 

tfc*>irr£fcfcbT3:3©ft*&*b;fcElt3te**ft 40 

L- (a>S-r*»ffiS5M«Ttt2 0~2 5mm) . 3t^» 
£#©*MHflS*Hr3TH-5. 

[0 0 3 0] 2f:||JS«n7tt«SJSt»««tIlJRIC7>?A 
XftftlCfcOBftftfttAttS. BP£7$>AXftftl:J:9 

7 ^ * #J*ffi£l!(Jffi 1 tia® 2 bTAStffi 5 \Z 
IffllTHS. JinfC<fcOIH]ffi2^©Ait^»iS*f3t 

8©^-r««s*tr< UT3t^**©/jNSJ<bsiat>fc 



UB8¥8-5 0 2 5 6 

[0031] mm 1 6 ommteytAmjjom&m 

iS-r^t^, J3#**Vj\3^*=x;&xtt©k>yCHMfc 
t*SJ:5lCl/TV»*. cnte,fcD«K6*4H/r*© 
S»S©H«««S«£-r-5££K««tt«a<&ificS 

[0 0 3 2] ^KHrtfc*Vvrtt1Bl**ft©Bara* 
#T -5 «k 5 IC bTPfl® 2 ©IE©JStfr;>j-T?f8£-f -S8t<K3l 
S«jEUT^*. ClC-C^iiSttt. »W-«©IH3»«f*£!.K 

jtj9«w*»n*a**a©H««t''£f«»6©3ttaft*t»Bt 

^Sftffl-C&-5 (BI6©«EBBtMiS*l6l) . 
[0 0 3 3] #£J60m*V>Tfctll&ffi 1 ©««*rffi 

t *»r ffi * ft © mm t> t b fc © t n « ©$4*a<# 6 n 

«. CCTfSiBWattt, R«-«©B«+'CfK:3t*«W«» 
ft**w*R©««*<M&»&©3H»fc^t»lBT*'B (0 
6©«Effil*3) . 

[0 0 3 4] 0 6 (B) lZm-T£5\Z* flflffi 1 ©HMja 

K;&»t.B**»wc©*«L tmrnaytw 1 o 4 tsia 

Til 1 ffliMSI5imt<Oftt^ffi (^JUFft 
«) SatLittf, 

Iol$20' (1) 

t4*J:5l:lTH«. (1) ©*D<, MaS 

2 Offi«fcO/jN$< UT. cnfcJ:D*jS¥«4©*MMI 
«©&«£n©»S«©M«HSffl*£ra«{;:fiftSli:T 
5K#*«SE?-*iS©£*&<l>fc< U *»-33ttt^rtJ© 
:7'JXA©JS3£*< bT^-S. 

[0035] ^ic*susw©*^#g:4^eai^i 0 3 
izmz>yt9&'p\zw>tffz&mm (Aitis, mil, cam 

2) **1-«««»&tmMtt»©tt»Kft©*ttlC 

[0 0 3 6] (2-1) **«f!C*V>Tl8«U>X8 
©HJ*1 0 3^6»«jR^9's©*g«f&*^tt, 

0. 0 2< I 0 I <0. 1 8 (2) 

tl/TV»*. (2) ©±fS<l«iS^-5i:iB 

**©«**»:* * < it 0 1 #»«*^©*»a*»«* b 

T<*OTA<ftH. (2) OTIISS^. 

*£»i»tftffl*©ft;SCEIIi&«fc»)S< b&ttntffc& 

hbs* mm e n& < * o r < ■& . 

[0 0 3 7] (2-2) aft*£4ltt«tt«UKBU:?fft 
•fffi©±*©«Ui«Bi***f y. fxtbfctt. 

0. 9<| fy/fx |<1. 1 (3) 

tt**fl=*»£-rs«t5lCbTV»-S. CtUCfcO. £© 

7 a x ft m iz is v > t ■& ±Hk © m Am m am— & t n * 

tTWSfaoy Kifc©ffliE*^i:bTti-5. 
[0 0 3 8] (2 - 3) G3ffi2©««8»f®t^»»rffi© 

I R x I < I R y I (4) 
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(6) 



8-5 0 2 5 



9 



10 



T**lB«|-Ctt*ffSC (4) T5R*\k5fc, «j»»r®cO 

[0 0 3 9] »K#*MW;:;fe^Tftfr5£ (4) £ 
I Rx/Ry I <0. 8 5 (5) 10 

[0 0 4 0] (2-4) 7 p UXA#3CDAIffi5£N- 

t?mmm<D&ib&m¥&&&*Ry 5, r X 5^u^ 

I Ry 5 |< I Rx 5 I (6) 

£#'>ft^ e ^^TlH]ffi2<hffifffllCOSje»r®CDStff* 

0. 1< I 2 f x/Rx 1 I <2. 
0. 5< I 2 f x/Rx 2 I <2. 



[0 0 4 1] (2-5) T»KBTW»C*^T, XXtftt 
ffil-r^K»-r<5i:#«)-t«)fli«TOJBjT*^fl, DM 

[0 0 4 2] (2-6) *»KffiftJC*^T, DtOLtfim 

[0 0 4 3] (2-7) =p«»rllrtfc*^T, MffilO 
^Rxl, Rx2, i^OMlEi^f xilfci 



(7) 
(8) 



ti/W«. (7) , (8) o±it«fl$¥i 
Rxi, rx 2<Dm$iJ]&&<uz>jjfa m\zTmm\z 

tt*36rWT**. (7) <Z>±lgfl£ 

«A*t5ftJDUI©*liE««Ilb<a-3T<*. S&TIH 

«. (8) <D±R«&»ASt#jftiRJSa>1tjE3»«3K 

0< I 2 f y/Ry 1 I 



*J8L<ftoT<*. *fc"F»«ft«*.-5t>£**±ft:^ 

[0 0 4 4] (2-8) SiRKBrttC^^T, WE ICQ 
#*#*EMT*««ilHlB 2 <Dffi2$S¥g££>!r R y 
1, Ry2, ±X«>«UUE«*f ytLfcit 
<1. 0 (9) 



0. 2< I 2 f y/Ry 2 I <2. 5 



(1 0) 



tUW*. *frSC (9) , (1 0) <Z>±R<Iteft*¥ 
BRyl, Ry 2<0®tf*#fS<ft3;£tnK iKKTRtt 

ttB*f*#«»<a*3!rrti'c*a. (9) cd±i©<i 

*• do) o±n«««A«&«<&#jiRRlia) 
&D, *&TH«*tt**iU>X±fi*«fi 
< ft 036*»*#W«*mKbT< 5®T6< ftVio 
[0 0 4 5] (2 - 9) Pflffi 2 tt|g»<03tett 1 0 4£9 

*.TH*. CO&«r<OTff(l&0E>^7 h* (B6 (B) 
»C^-TJ:3(l^*fll 0 4A>6igB2 0H]HjftST0E 
RE) ftEtlfct*, 

2 5^E (11) 

tft^cfc 5 tC LTflW>aft««*A»fc*IEl/TVi*. 
[0 0 4 6] (2-10) (1) 

-1 5° ^a^5° (1 2) 



th*. (12) oTHtt£tt***:tt*flH80> 

S*tft**<fc0, £fc±Htt&tt*«£:/UXAtt3 

[0 0 4 7] 07 1 0 tt*5S^OSaig« 2-5 <D? 
U XA# 3 ifi»©a«ftffl*0-«ft*H b& t *OK 

[0 0 4 8] H 7 <Z)^JEfll 2 "Ctt*J8« 1 Jt^T, 5fc 

o*m&m<Dmi»i o 3£?uXAflc3&om 
jc^ttx, -^n»c#^iie«b>x8i:«[«ai : f 9^sk 

^«ffl-r -5 £ i: #-C* * £ ^ -5 » fi*«* * . 
[0 0 4 9] H8<0*JB«3rtt*jS6«l KJt^T, 7 
U XA# 3 OWWK:^ 9u<iv*mi efitttTRtt, 

^nic#^iie«u>X8<h*«5R^9^attTus^ 

[0 0 5 0] 09 OSOKfll 4 -Ctt*Jfi« 1 tCJt^T, ft 
3*gB#l 0*7UX/*#3J:0fcH#l 0 3lC*TUTig 
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11 



12 



;£ ICSES LTV>£o *UT0affi2£pJffl3ttKMT*n3tt *T* 

[0 0 5 1] BIO O^fll 5 Ttt*M« 1 tCit^T, 
3 (DAW® 5 \Z pT«3tSifiT^3tR»coy>f * n-f y J0 I = 

o«RSH(j:BI l 2 K^f. 

[0 0 5 2] H±®6mM®mMlfcttX«*l/ft 
[0 0 5 3] 5*:Jc**JS«lo»ffl^««**-r. ScM^ 

(1) BB3»1 0 3&Jffi«*OH^ (0, 0) 

(2) HIM 0 3*&%**ifU*U ««ftHHRfc*m* 



z=- 



y 2 /ryi 



i = 1 




i =2 




i =3 


C3S2 


i =4 


mil (ftsituD 


i =5 


At\f®i5 


i =6 


*«W1 OCDAW® 


i =7 




i =8 




i =9 


3t»aw i o (Dttmm 


i =1 0 




i = 1 1 




i = 1 2 








i =8 




i =9 





(3) TALtth-Uy^#*H 
[0 0 5 4] TAL^g^WI (Y, ZfSrffi) 
[0 0 5 5] 



l*/l-(l+ki) (y/ryi) 



+ Aiy 4 + Biy 6 + Ciy 8 



+ Diy 



10 



^^fffi (X, ZKffi) »43»HTft*. * [0 0 5 7] 

[0 0 5 6] ^AAL0S8a» * [R2] 

y 2 /riy + x 2 /rix 



Z = 



U>/l-{(l+kyi) (y/ryi) 2 t(Ukxi) (x/rxi) 2 } 
+ ARi{(l+APi)y 2 *(l-APi)x 2 f 2 + BRi{(l+BPi)y 2 +(l-BPi)x 2 } 3 
+ CRi{(l+CPi)y 2 +(l-CPi)x 2 } 4 + DRi{(L+DPi)y 2 +(l-DPi)x 2 } 5 

(U*B»9> 

* [0 0 5 9] 

[0 0 5 8] *3t#«9Bfc:*fflUT^*AH4#3»H [ft 3] 

y2/ryi /i fi ft in 

-r- + Aiy 4 + Biy 6 + Ciy 8 + Diy 10 

(il*B#^> 



z =• 



u>/i-U+: 



ki) (y/ryi) 1 



T&S, SSMgY, ZteHgJ$<E>ffiK^£ (0, 0) OktmOtMl) 

tttC^-r-5^®c05fcWcO^;UhAffi (Kf»^S*t*lRl& [0 0 6 0] 

IE) . (ftSttd) BMtftlt^«, nd. v Wl] 
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(8) 



4$SI¥8- 5 0 2 5 6 



13 



14 



ryi rxi 





i= 1 oo 


(0.0) 


0 9 


mm 






i= 2 -514.575 -52.805 


(0,21.15) 


0 


TAL "~ 






i« 3 -63. 546 -42. 575 


(26.30, 35.96) 


-3.33 


TAL-M 


nd=l. 49171 
2/ d=57. 4 




i= 4 -514. 575 -52. 805 


(0. 21. 15) 


0 


TAL-M 






i= 5 °° 


(20.72, 28.06) 


65.37 








i= 6 oo 


(21. 18, 28. 27) 


65.37 








i= 7 oo 


(23. 41. 28. 20) 


30.37 


M 


nd=l. 51633 
*d=64. 1 




i= 8 oo 


(21. 18, 28. 27) 


65.37 


M 






i= 9 oo 


(24. 93, 20. 09) 


-54. 64 








i=10 -1.889 


(26.90, 21.14) 


-54. 64 


AL ~~ 1 


nd=l. 49171 




i=ll 1.426 


(29.35, 19.41) 


-54. 64 


AL 


i/d=57.4 




i=12 oo 


(30.51, 18.95) 


-51.60 






i= 8 oo 


(23.91. 29. 52) 


65.37 




nd=l. 51633 
□ yd=S4. 1 




i= 9 oo 


(24. 98, 30. 01) 


59.37 




(TAL, ALf- 




* 


-1.09 (11) E=26.3 


TAL2,4:K=460. 670, 


A=-0. 227E-5, B=0. 179E-7, 


C=-0.45 


(2) | 0 i 


=0. 10 


|Rx2/Ry2| 


3E-10, D=0.429E-13 






-0.04 






TAL 3 : K=1.105, 


A=-0. 709E-6, B=-0.273E-8,C=-0.19 


(3) 1 fy/fx 1 =1.00 (7) 2fx/Rxl= 


1E-11, D=0.631E-15 






-0. 36 






ALIO : K=-3. 858, 


A=0. 851E-2, B=-0. 101, 


C=0. 14 








9, D=-0. 755E-1 




mum 


m) 




ALII : K=-0.113, 


A=0. 195, B=-0. 590, 


C=0. 47 


[0 0 6 1] 




1, D=-0. 138 




30 


W2] 






(l)a=0 


(5)|Rxl/Ryl|=0.10 (8) 2fx/Rx2= * 
ryi rxi 




















i= 1 oo 


(0.0) 


o ° 


w& " 






i= 2 -514. 575 -52. 805 
i= 3 -63. 546 -42. 575 


(0, 21. 15) 
(26. 30. 35. 96) 


0 

-3.33 


TAL 
TAL 


nd=l. 49171 
vd-57.4 




i= 4 -514. 575 -52. 805 


(0.34. 15) 


0 


TAL _ 






i= 5 oo 


(0, 37. 15) 


45 


M 






i= 6 -1.889 


(-13. 0. 37. 15) 


90 


AL ~ 


] nd=l. 49171 




i= 7 1. 426 


(-16. 0.37. 15) 


90 


AL 


| i/d=57.4 




i= 8 oo 


(-17.27,37. 15) 


90 


















i= 3 -63. 546 -42. 575 


(26. 30, 35. 96) 


-3. 33 


TAL-M 


nd=l. 51633 




i= 4 -514. 575 -52. B05 


(0. 21. 15) 


0 


TAL-M 


i/d=64. 1 




i= 5 oo 


(20. 72, 28. 06) 


65. 37 








i= 6 oo 


(24. 05,29.59) 


54. 25 




(TAL, ALt- 




50 


TAL2,4:K: 


^460.670. A=-0.227E-5, 
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(9) 
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15 

3E-10, D=0.429E-13 

TAL3 : K=1.105, A=-0.709E-6, B=0.273E-8, O-0.19 
1E-11, D=0.631£-15 

AL6 : K=-3.858, A=0. 851E-2, B=-0. 101, C=0. 14 
9, D=-0. 755E-1 

AL7 : K=-0.113, A=0. 195, B=-0.590, 00.47 
1, D=-0. 138 

(l)a=0 (5)|Rxl/Ryl|=0.10 (8) 2fx/Rx2= 

-1.09 (11) E=26.3 

ryi rxi 



16 



|Rx2/Ry2|=0.67 (9) 2fy/Ryl= 



* (2) I 0 I =0. 05 
-0.04 

(3) I fy/fx 1=1.00 (7) 2fx/Rxl=-0.88 (10)2fy/Ry2= 
-0. 36 

[0 0 6 2] 
W3] 















i* 1 


oo 




(0 f 0) 


0 0 


IBS* 




i= 2 


-2158. 074 


-32. 224 


(0. 60, 19. 85) 


-10. 55 


AAL "~ 




i= 3 


-63. 157 


-32. 870 


(34. 76.30. 92) 


15.81 


AAL-M 


nd=l. 49171 
v d=57. 4 


i= 4 


-2158. 074 


-32. 224 


(0. 60, 19. 85) 


-10. 55 


AAL-M 




i= 5 


72. 108 1049. 744 


(14. 82, 29. 02) 


53.74 


AAL _ 




i= 6 


oo 




(14. 98, 29. 14) 


53.74 






i= 7 


oo 




(17. 19, 29.51) 


18.74 


U 


nd=l. 51633 
i/ d=64. 1 


i= 8 


oo 




(14. 98, 29. 14) 


53. 74 


IS 




i= 9 


oo 




(20.31,21. 88) 


-66. 27 






i=10 


-1.889 




(22. 03, 23.31) 


-66. 27 


AL ~~ 


nd-1. 49171 


i-U 


1.426 




(24. 77, 22. 10) 


-66. 27 


AL 


i/d=57.4 


i=12 


CO 




(25. 96,21. 91) 


-63. 23 




i= 8 oo 




(17. 40, 30.91) 


53. 74 




nd=l. 51633 
□ j/d=64.1 


i= 9 


oo 




(18.21,31. 50) 


44.74 







(AAL, ALf-^> 
AAL2.4: 

Ky=-13763.5, AR=-0. 170E-4, BR=0.406E-7, CR=-0. 154E 
-9, DR=0.223E-12 

Kx=-3.896, AP=-0.245, BP=0.416E-1, CP=0.870E- 

I, DP=-0. 203E-1 
AAL3: 

Ky=1.238, AR=-0. 317E-5, BR=0.248E-8, CR=-0.179E- 

II, DR=0.608E-15 



+1, DP=-0.644 

ALIO : K=-3. 858, A=0.851E-2, B=-0.101, O0.149, D= 
-0. 755E-1 

ALII : K=-0.113, A=0. 195, B=-0.590, 00.471, D= 
-0. 138 

(1) a=-10.5 (5)|Rxl/Ryl|=0.01 (8) 2fx/Rx2= 
-1.47 (11) E=34.8 

(2) | /3 I =0.12 |Rx2/Ry2|=0.52 (9) 2fy/Ryl= 
-0. 02 



Kx=0.279, AP=-0.249, BP=0. 327E-2, CP=-0.192E 40 (3) I fy/fx I =0. 96 (7) 2fx/Rxl=-l. 5 (10)2fy/Ry2= 
-1, DP=0. 181E-1 0. 73 

aal5: mrnmmm*) 

Ky=6.825, AR=-0. 114E-4, BR=-0. 402E-6, CR=0. 113E <gl*a&tiJ^> 
-8. DR=-0.411E-10 [0 0 6 3] 

Kx=-1.33E46, AP=0.273E+1, BP=0. 155E+1, CP=0. 160E W4] 
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(10) 



4$0H¥8- 5 0 2 5 6 



17 

ryi rxi 



18 





1 


CO 




(0, 0) 


immmmnm 

0 0 BK« 


i ~ 


2 


-9423. 260 


-47. 769 


(0, 20. 36) 


1.50 


AAL ~~ 


i° 


3 


-65. 701 


-do. 403 


vorf. io, £9. yy; 


14.29 


AAL-I 


i= 


4 


-9433. 260 


-47. 769 


(0, 20. 38) 


1.50 


AAL-1 


i= 


5 


7188. 930 


-49, 971 


(16. 33, 26. 54) 


62.55 


AAL _ 


i= 


6 


CO 




(19. 89, 27. 27) 


21.55 


H 


i= 


7 


-1.889 




(21. 28, 20. 34) 


-11.45 


AL ~1 


i= 


8 


1.426 




(21.88,17. 39) 


-11.45 


AL J 


i= 


9 


CO 






-8.45 






mam 










i= 


7 


CO 




(21.11,29. OS) 


55.43 





nd=l. 49171 
x/d=57.4 



nd=l. 49171 
vd=57.4 



(AAL, ALr — £0 
AAL2,4: 

Ky=-361850, AR=-0. 183E-4, BR=0.381E-7, CR=-0.114E 

-9, DR=0.153E-12 20 

Kx=-13.802, AP=-0.317, BP=-0. 602E-1, CP=0.272E- 

I, DP=-0. 211E-1 
AAL3: 

Ky=1.227, AR=-0. 209E-5, BR=0. 308E-8, CR=-0. 190E- 

II, DR=0.505E-15 

Kx=0.172, AP=0.472, BP=0. 553E-1, CP=-0. 265E- 

1, DP=0. 751E-2 

AAL5: 

Ky=987000, AR=-0. 871E-5, BR=-0. 264E-6, CR=0.469E- 

13, DR=0.137E-11 30 

Kx=-70.169, AP=41.763, BP=-0.395, CP=0.183E+ 



2, DP=-0. 988 

AL7 : K=-3. 858, A=0.851E-2, B=-0. 101, 00.149, 
D=-0. 755E-1 

AL8 : K=-0. 113, A=0.195, B=-0.590, C=0.471, 
D=-0. 138 

(1) a=1.5 (5)|Rxl/Ryl|=0.005 (8) 2fx/Rx2= 
-1.22 (11) E=33.1 

(2) 1)3 1=0.10 |Rx2/Ry2 1=0.56 (9) 2fy/Ryl= 
-0.46 

(3) I fy/fx 1=1.00 (7) 2fx/Rxl=-0.93 (10)2fy/Ry2= 
-0. 61 

mm&mm 

[0 0 6 4] 
W5] 
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19 



20 



0 ° 


BS£* 


7.28 


AAL " 


14. 67 


AAL-M 


0. 28 


AAL-M 


65. 28 


AAL _ 


67. 28 




35. 28 


U 


67.28 


H 


67. 28 


If 



-167.72 
-167. 72 AL 
-167.72 AL 



ryi rxi 

i= 1 « (0,0) 

1=2-9638.246 -47.690 (0.21.30) 

i= 3 -65.6 -36.035 (32.96,31.40) 

i= 4 -9538.246 -47.590 (0,21.30) 

i= 6 225. 188 727. 642 (16. 47. 28. 45) 

i= 6 oo (16. 92, 28. 60) 

i* 7 oo (19. 15. 28. 51) 

i= 8 « (16.92.28. 66) 

i= 9 °° (19. 69, 29. 82) 

i=10 oo (23. 55, 20. 60) 

Ml 1.889 (21.38,20.05) 

i-12 -1.426 (20.74,17.12) 

i=13 oo (20.19,16.01) 

i= 8 (19. 69, 29. 82) 

i= 9 oo (22. 02, 29. 17) 

(AAL, ALf-^) 
AAL2.4: 

Ky=-387540, AR=-0. 183E-4, BR=0. 378E-7, CR=-0. 117E 
-9, DR=0.158E-12 

Kx=-20. 897, AP=-0. 300, BP=-0. 548B-1, CP=0. 326E- 

I, DP=-0. 228E-1 
AAL3: 

Ky=1.213. AR=-0. 224E-5, BR=0.305E-8, CR=-0. 190E- 30 

II, DR=0.500E-15 

Kx=0.165, AP=-0.464, BP=0.630E-1, CP=-0.251E- 
1, DP=0. 380E-2 
AAL5: 

Ky=559. 028, AR=-0. 675E-5, BR=0. 182E-6, CR=0. 212E 
-12, DR=-0. 189E-10 

Kx=-99429.4, AP=0.486E+1, BP=-0. 125E+1, CP=0.111E 
+2, DP=-0. 789 

ALII : K=-3. 858, A=0.851E-2, B=-0.101, 00.149, D= 
-0. 755E-1 40 
AL12 : K=-0.113, A=0. 195, B=-0. 590, C=0.471, D= 
-0. 138 

(1) a=0.28 (5)|Rxl/Ryl|=0.005 (8) 2fx/Rx2= 
-1.26 (11) E=33.0 

(2) | £ I =0.11 |Rx2/Ry2|=0.55 (9) 2fy/Ryl= 
-0. 005 

(3) I fy/fx 1=1.00 (7) 2fx/Rxl=-0.95 (10)2fy/Ry2= 
-0. 69 

[0 0 6 5] 

i&w<D%)%:] *&mz&n\m±<D&5\z. ^ y kt so 



nd=l. 49171 
i/d=57.4 



nd=l. 51633 
i/d=64. 1 



j nd=l. 49171 
I i/d=57.4 



-164.69 

nd=l. 51633 
□ ^d=64.1 

67. 28 
54. 10 

m 

W 

15] *»^O)«^KB«nX#fcK*l/&&«0!) 



[H 6 ] Si <0— «#©ifc*:K0iei 
[0 7] *XH<z>£JKfll 2 ©:/yXAttiS»©HflW 



[H10] *3891<B*iB« 5 <t>-f U XAMSO)g65 
1 1] *KWO^SS«f!I4(DS«»i:a»*m*co 
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21 

(si 2] *&w<Dmffimscomm&£$im&m&<D 

1 ffiifi 

2 DD® 

3 yUXAfr 
4 

5 AWffi 
6 



22 

7 y-f yt^y-m 

8 jStft*^* 

9 JtfftSfrP 

1 0 ft^&tt 

i o i 

i o 2 ytm^wt 

10 3 H83» 
10 4 

i o 5 vk&mm&i&^fk 



10 



il] 





[03] 



[04] 
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